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CORRECTI VE ACTI ON DECI S| ON RECORD OF DECI SI ON
DECLARATI ON

SI TE NAME AND LOCATI ON
Rocky Flats Environnental Technology Site, Operable Unit 3: Ofsite Areas, Jefferson
County, Col orado.

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renedial action/corrective action for the
Rocky Flats Environnental Technology Site (RFETS) Operable Unit (QU) 3: COfsite

Areas, located near Broonfield and Westmi nster, Colorado. The selected renedy was
chosen in accordance with the Conprehensive Environnental Response, Conpensation

and Liability Act (CERCLA) of 1980, as anended by the Superfund Amendnents and

Reaut hori zation Act of 1986. The sel ected remedy was al so chosen in accordance with the
Col orado Hazardous Waste Act (CHWA). The Resource Conservation and Recovery Act

(RCRA) is admnistered in Colorado through the CHWA, by the Col orado Departnent of
Public Health and Environnment (CDPHE). To the extent practicable, the selected renedy is
al so consistent with the National G| and Hazardous Substances Pol |l uti on Conti ngency

Pl an (NCP).

QU 3 was investigated and a renmedy was selected in conpliance with the Federal Facility
Agreenment and Consent Order - Interagency Agreenent (1AGQ, signed by the U S.

Department of Energy (DOE), the State of Colorado and the U S. Environmental Protection
Agency (EPA) on January 22, 1991. The selected renedy is also consistent with the

Federal Facility Agreenment and Consent Order - Rocky Flats d eanup Agreenent (RFCA),

signed by DCE, the State of Col orado and EPA on July 19, 1996. RFCA now governs

cl eanup at Rocky Fl ats. The remedy selection is based on the adm nistrative record for QU
3, and CDPHE and the EPA agree with the renedy sel ected.

QU 3 is one of sixteen QU s at Rocky Flats originally identified in the IAG and is the only
one not |ocated within the RFETS boundari es. The RFCA consolidated many of the

original sixteen QU s, but QU 3 renuni ned separate, owing both to its uni que geographic
location and to the fact that investigations and adm nistrative activity for QU 3 were
nearly conpl eted when RFCA was signed. QU 3 is conprised of four Individual Hazardous
Substance Sites (IHSS s): Contam nation of the Land Surface (IHSS 199), G eat Wstern
Reservoir (IHSS 200), Standley Lake (IHSS 201) and Mower Reservoir (IHSS 202).

DESCRI PTI ON OF THE SELECTED REMEDY

The selected remedy for QU 3 is no action. Based upon the Baseline R sk Assessnent and
the Environnental R sk Assessnent contained in the RCRA Facility Investigation/Renedial
Investigation (RFI/R) Report of June 1996, DCE, the |ead agency under CERCLA for QU

3, concludes that no action is appropriate for QU 3. The RFI/R Report concludes that all
IHSS's within QU 3 are already in a state protective of hunman health and the environnent.
The NCP provides for the selection of a no action remedy when an QU is in such a
protective state. Therefore, no renedial action regarding QU 3 or any of its constituent
IHSS s is warranted.

DECLARATI ON STATEMENT

DCE, in consultation with COPHE and EPA, has determned that no remedial action is
necessary for QU 3 to be protective of human health and the environnment. No hazardous
substances, pollutants or contaminants will remain within the boundaries of QU 3 above
levels that allow for unlinmted use and unrestricted exposure, as these |evels have been
calculated in the QU 3 RFI/R Report. Since no national health-based standards have been
promul gated for the radi oactive contamnants renmaining in QU 3, this Corrective Action
Deci si on/ Record of Decision will be reviewed in five years, consistent with CERCLA
Section 121(c), to ensure consistency with such a national standard, if one is |later
promul gated. Since the conclusions contained in this Corrective Action Decision/Record of
Decision are in part dependent upon cal cul ated radi ati on exposure |levels, the Corrective
Action Decision/Record of Decision will additionally be reviewed if necessary, consistent
wi th CERCLA Section 121(c), to ensure consistency with any revisions to those cal cul ated
levels that may result fromnew regul ations, or inproved cal cul ati on nethods or nodelling
par anet ers.
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DECI SI ON SUMMVARY
Site Name, Location and Description
Rocky Fl ats Environnental Technol ogy Site

The Rocky Flats Environnental Technology Site (RFETS) is |ocated about sixteen miles
nort hwest of downtown Denver, Col orado, in northernnost Jefferson County, west of the
Cties of Broonfield and Westm nster, Colorado (Figure 1). RFETS occupies

approxi mately 6,535 acres of |and owned by the federal governnent. Mbst of this land
(~6,100 acres) is vacant buffer zone surrounding a 385-acre industrial area where nost
bui | di ngs and other structures are |ocated, and where nmanufacturing activities at RFETS
historically took place.

RFETS is |ocated al ong the eastern edge of the southern Rocky Muuntains, imediately

east of the Colorado Front Range. The site is located on a broad, eastward-sloping

pedi ment capped by Quaternary alluvial deposits known as the Rocky Flats Alluvium The

pedi ment surface is dissected by several east to northeast trending streamvalleys, the
bases of which lie up to two hundred feet below the top of the ol der pedinent surface. In

pl aces, these valleys cut into the underlying bedrock, but in nost places the bedrock is

hi dden beneath col luviumthat has collected along the valley slopes. RFETS el evations range
fromabout 5,800 feet to about 6,000 feet above nean sea | evel.

The main surface water features at RFETS are Rock Oreek, North and South \Val nut

Creeks, and Wnan Creek. These creeks are epheneral/intermttent in nature, except in
reaches of Wal nut Creek that receive discharges fromthe RFETS sewage treatnent plant.
North and South Wl nut Creeks and Wnan Creek are i npounded in places along their

I engths by three series of holding ponds (the A-, B-, and C series ponds, respectively).
The purpose of these ponds is to retain water in the event of an industrial discharge from
RFETS. Water fromPond C2, located in the Wnan Creek drai nage and whi ch drains

water fromthe 881 Hillside south of the industrial area, was punped to the Wal nut Creek
diversion ditch and routed around Great Western Reservoir. Follow ng conpletion of the
Standl ey Lake Protection Project, G2 water is now released directly to Wnan Creek.

Land use within ten mles of RFETS (including Qoerable Unit 3) includes residential,
agricultural, industrial, parks and open space, vacant and institutional classifications.
Most residential use is located northeast, east and sout heast of RFETS. Conmmerci al

devel opnent occurs near Jefferson County Airport, |ocated about three mles northeast of
RFETS, and north and southwest of Standley Lake. Quarrying and mning for sand,

gravel and coal take place on RFETS or within five niles of the site. |Irrigated and non-
irrigated croplands, producing prinarily wi nter wheat and barley, are located prinarily
northeast and southeast of the site. Mich of the vacant | and around RFETS is rangel and.

Qperable Unit 3

Qperable Unit 3 (QU 3) is conposed of four Individual Hazardous Substance Sites, or
IHSS's. IHSS s are specific locations where hazardous substances, solid wastes,

pol lutants, contam nants, hazardous wastes or hazardous constituents nmay have been

di sposed of or released to the environnment from Rocky Flats at any tinme in the past. The
four IHSS' s that conprise QU 3 are: [|HSS 199, Contam nation of the Land Surface; |HSS
200, Great Western Reservoir; |HSS 201, Standl ey Lake; and | HSS 202, Mower

Reservoir. Their |ocations are shown in Figure 1.

Site Hstory and Enforcenent Activities

The Rocky Flats Environmental Technology Site (RFETS) is a governnent - owned,

contractor operated facility that is part of the nationw de nucl ear weapons manufacturing
conpl ex. RFETS began operation in 1951 under the Atom c Energy Conm ssion, until it

was dissolved in 1975. The Energy Research and Devel opment Agency assuned
responsibility for Rocky Flats until 1977, when the Departnent of Energy was created.
Prior to 1992, RFETS engaged in the production of nuclear and non-nucl ear conponents

of atom c weapons, using plutonium uranium berylliumand stainless steel as the prinmary
materials. In 1992, the nuclear production nission was suspended, and by 1995, all



production at RFETS had ceased. RFETS has been rededicated to a m ssion of
environnmental cleanup and saf e nmanagenent of nuclear naterials remaining on site.

Portions of QU 3, prinmarily as a result of accidental releases fromRFETS in the past,
contain |l owlevel deposits of radionuclides. Magration via w nd-borne dispersal or surface
wat er runoff fromthe RFETS 903 Pad area is a likely source for sonme of the observed

radi onuclides in the QU 3 IHSS's. The deposits of radionuclides at the 903 Pad, |ocated
near the RFETS i nner east gate, resulted fromthe storage of nunerous 55-gallon druns
containing |lathe coolants and plutonium These druns were stored at the 903 Pad from

1958 to 1968, during which time the druns corroded and the | athe cool ant and pl ut oni um

| eaked onto surroundi ng soils. The druns and surrounding surface soil were renoved
fromthe 903 Pad area in 1969 and an asphalt cap was subsequently placed over the entire
903 Pad ar ea.

Reconstruction of the RFETS surface water hol di ng ponds between 1970 and 1973 is al so

a primary source for sone of the deposits of radionuclides observed in IHSS 200. Prior to
1979, process wastewater from decontam nati on operations and the laundry plant effluent
were channel ed through a series of ponds |ocated al ong South Wal nut Creek, before the
stream | eft RFETS and entered Great Western Reservoir. The hol ding pond reconstruction
may have resulted in the resuspension of sedinents containing radionuclides that were
ultimately transported downstreaminto Great Wstern Reservoir.

G her potential sources of radionuclides were considered in the RFlI/R Report, and by
previ ous researchers, but are probably | ess significant than the two af orenenti oned
sources. These other sources include possible lowlevel air em ssions during the early
years of Plant operation, a fire in Building 771 on Septenber 11, 1957; and a fire in
Buil ding 776 on May 11, 1969

In 1975, suit was filed naming fornmer RFETS contractors Rockwell International and Dow
Chemical Conpany and the United States as defendants in an action claimng that |and

i medi ately east of RFETS (land east of Indiana Street that is within the geographic area of
QU 3) had been damaged by the rel ease of radionuclides fromRFETS. The suit was

settled in Decenber 1984. As part of the settlenent, Jefferson County acquired 250 acres

of the land in question and the Gty of Broonfield acquired 100 acres. The Cty of
West m nster has subsequently acquired Jefferson County's interest in the land. The
settlenent also called for the land in question (known as the "Renmedy Lands") to be tilled
and then revegetated by seeding in an effort to reduce the surface concentrations of

radi onuclides. Tilling did successfully reduce the surface concentrati ons of radi onuclides,
but revegetation has proven difficult. There have been no other requests to till and
revegetate the land since Jefferson County's 1986 request.

On January 22, 1991, the Departnent of Energy, the U S. Environnental Protection

Agency and the Col orado Departnent of Health signed the Federal Facility Agreenent and
Consent Order, also known as the Interagency Agreenent or |AG The | AG divided

RFETS and the surrounding lands into sixteen QU s, and specified that QU 3 be divided
into the four IHSS's shown in Table 1. QU 3 was investigated pursuant to the gui dance
set forth in the AG and the RCRA Facility Investigation/Renedial Investigation (RFI/R)
Report was rel eased in August 1996

On July 19,1996, DCE, EPA and CDPHE signed the Rocky Flats O eanup Agreenent

(RFCA), which superseded the | AG RFCA consolidated many of the QU s at RFETS

into two larger QU s: the Buffer Zone and the Industrial Area. QU 3 renmined separate
under RFCA, owing both to its unique geographic |location and to the fact that

i nvestigations and adm nistrative actions at OQJ 3 had been nearly conpleted at the tinme
RFCA was si gned.

Hi ghlights of Community Participation

DCE submitted the final RFI/R Report for QU 3 to EPA on July 11, 1996, foll ow ng
resolution of final comrents by EPA, CDPHE, the City of Broonfield and the Gty of
Westminster. Regul atory approval to release the QU 3 Proposed Plan for public coment
was granted on August 7, 1996. The Proposed Plan was rel eased for public coment on
August 7, 1996. A public hearing on the QU 3 Proposed Plan was hel d on Septenber 18



1996, at the Arvada Center for the Arts and Humanities in Arvada, Colorado. Citizen
coments received at the public hearing were recorded; responses to those comments are
included in the attached Responsiveness Summary. The public coment period for the QU
3 Proposed Pl an ended on Cctober 11, 1996. Witten comments on the Proposed Pl an

were received fromthe Gty of Westminster and the Gty of Broonfield. Responses to
these witten conments are also included in the attached Responsi veness Sunmary.

The Scope and Role of QU 3

The |1 AG established QU 3 as one of sixteen original Operable Units at RFETS; it is the
only one of these sixteen QU s that addresses past rel eases of hazardous substances off
RFETS property. The selected remedy in this Corrective Action Decision/Record of
Decision (CADYROD) is no action. Based upon the results of the QU 3 RFI/R Report, the
IHSS' s within QU 3 have been determned to be in a protective state with regard to human
health and the environment. Therefore, no renedial action regarding these IHSS' s is
war r ant ed.

The CAD)ROD, and the RFI/R report upon which the CADY RCD and the QU 3 Proposed

Pl an are based, consider past rel eases of hazardous substances within the IHSS's in QU 3,
the risks that these rel eases pose to human health and the environnent, and the need for
action, if any, based upon those risks. The CAD ROD does not consider potential future
rel eases from RFETS, nor does it consider ongoing nonitoring or pollution prevention
prograns that serve to detect or prevent such future releases. Nunerous such prograns are
currently in place at RFETS, nandated by Federal or State law, or by enforceable
conpliance agreenents. None of these prograns is a condition of this CAD RCD.

However, exanples of such prograns include:

. Poi nt source di scharge and stormmater nonitoring, for non-radiol ogical
paraneters; conducted under the Site's National Pollutant D scharge Elimnation
System (NPDES) permt, issued pursuant to the Cean Water Act;

. G oundwat er and surface water nonitoring (including stations at the RFETS
boundary) for a range of parameters, including plutonium239/240 and anericium
241, conducted pursuant to RFCA requirenents;

. Monitoring for radionuclide air emssions to denonstrate conpliance with
Nati onal Em ssions Standards for Hazardous Air Pollutants, required by the
Cean Air Act;

. Regul ar inspection and nai ntenance of RFETS hazardous waste storage and
treatment facilities, required by the Site's pernmit issued under the Col orado
Hazar dous Waste Act;

. Mai nt enance of a Spill Prevention, Control and Counternmeasures/ Best
Managenent Plan, required by the Site's NPDES permt; and,

. Procedures to Prevent Hazards and a Contingency Plan, contained in the Site's
hazardous waste permt, issued pursuant to the Col orado Hazardous Waste Act.

RFETS is continuing to conmm ssion a panel of experts to conduct basic research on the
environnmental chemistry of actinides. Wiile again not a condition of this CADROD, the
panel is expected to provide infornmation on the potential for actinide mgration at RFETS.
In turn, this information will be used to guide future renedial and nanagenent actions at
RFETS, and help to prevent or nitigate the possibility of off site rel eases.

Summary of QU 3 Site Characteristics

Ceol ogy and Hydrogeol ogy

Surficial geology in QU 3 is characterized by Quaternary Age unconsolidated deposits of
four types: pedinment and terrace alluvium slope-wash colluvium and | oess, |andslide

deposits and valley-fill alluvium Recognized pedinent and terrace alluviumformations in
QU 3 include the Verdos Al luvium (weakly cenented boul ders, cobbl es and coarse sands,



| ocated around Standl ey Lake and Great Western Reservoir), the Sl ocum Al |l uvium (cobbl e
gravel and cl ayey coarse sand with mca, found al ong Wnman Creek and the Smart Ditch),

and the Louviers Alluvium (red- to yellow brown sand, pebbles and cobbles in a clayey silt
to sandy natrix, found al ong Wnan Creek). Sl ope-wash col | uvium of Pl ei stocene age

occurs along valley sides on Wnman and Wal nut Creeks in the western reaches of QU 3

near the RFETS boundary, and Pl ei stocene | oess deposits are found al ong the higher

alluvial terraces south of Standley Lake. Landslide deposits of Pleistocene and Hol ocene
age are nost abundant in the Rock Creek drainage. Well records fromprivate wells in QU

3 suggest that in general, surficial deposits in the area range from 15 to about 50 feet in
t hi ckness, al though | andslide deposits al ong Rock Creek can be up to 100 feet thick.

Bedrock geology in QU 3 is marked by two regional sedinentary formations, the Arapahoe
Formation and the Laram e Fornmation. Both are O etaceous-age deposits fornmed by

outwash fromthe Front Range of the Rocky Muntains. The Arapahoe Fornation, the

upper nost bedrock formation in QU 3, contains prinmarily claystones and silty claystones
as well as sone siltstones and sandy congl onerates. The Arapahoe Fornmation |lies

unconf ormably beneath the | and surface, and weathering penetrates the Formation to depths
between 10 and 40 feet. In the vicinity of RFETS, the Arapahoe Formati on has a thickness
of up to 50 feet. The Laram e Fornation underlies the Arapahoe Formation and consists of
two main units, an upper, primarily claystone unit, and a | ower unit containing coals and
sandstones. The Laram e Formation has a total naxi mumthickness of about 800 feet, of
whi ch the upper unit is 600 to 800 feet thick and the lower unit is about 300 feet thick.
The Laram e Formation is underlain by the Fox Hlls Sandstone, a regionally inportant
aquifer in the Denver Basin. Recharge to the Laramie-Fox Hlls Aquifer takes place along a
narr ow out croppi ng west of RFETS al ong the base of the Front Range.

At RFETS, groundwater in the Rocky Flats Al luvium (the uppernost unit at RFETS,

generally absent fromQU 3) is recharged by surface precipitation or man-nade sources,
and flows laterally along the top of the Arapahoe fornation, expressing itself as seeps
al ong the upper reaches of Wnan, Wal nut and Rock Creeks. The low transm ssivities of
the Arapahoe and Upper Laram e formations effectively preclude deep vertical migration of
groundwat er (and any associ ated contam nants) fromthe shall ow aquifer at RFETS. There
is, therefore, no direct connection between the shall ow groundwater at RFETS and
groundwater in QU 3.

Wiile there are nunmerous private wells known to have been drilled in QU 3, limted
information is available in the formof drilling records held by the Col orado Departnent of
Wat er Resources. Based upon these records, wells in QU 3 were conpleted in sandstone
deposits within (presunably) the Arapahoe or upper Laram e Fornmations, at depths rangi ng
from35 to 275 feet.

Surface Water Features

Four nmain drainages traverse QU 3: Big Dry Creek, Wnan O eek, Wil nut Creek and

Rock Creek. O these, only Wnan Creek and Wl nut Creek have significant possibilities

of having been affected by activities at RFETS. Wnan Creek fl ows eastward across

RFETS and into QU 3, south of the RFETS industrial area. The Wnan C eek drai nage

contains two i npoundrments on RFETS. Pond G 1 is a snall (1.7 mllion gallon), on

channel pond with little retention capability. Pond G2 is a larger (22.6 mllion gallons),
of f-channel pond that collects water fromthe south side of the RFETS industrial area via
the South Interceptor Ditch. Water fromPond G2 was previously punped to the Wl nut

Creek drainage, where it flowed into the diversion ditch around Great Wstern Reservoir,

but is now punped directly to Wrman O eek.

Wnman Creek flowed into Standl ey Lake until Novenber of 1995, when Wnan Creek
Reservoir, part of the Standley Lake Protection Project, was conpleted. The Standl ey
Lake Protection Project was constructed by the Gty of Westmnster using grant funds
provi ded by DCE.

Wal nut Creek also flows eastward from RFETS into QU 3, and has two main branches
(North and South Wl nut Creek) which nerge before the creek crosses the RFETS east
boundary. The two branches of Wl nut Creek on RFETS are inpounded by two series of
hol di ng ponds (A-1 through A-4 on North Wal nut Greek and B-1 through B-5 on South



Wal nut Creek). On RFETS, Wl nut Creek drains the najority of the industrial area, and
recei ves discharges fromthe RFETS sewage treatnent plant. Wil nut Creek flowed directly
into Geat Western Reservoir until 1989, when the Cty of Broonfield constructed a
diversion ditch around the reservoir to | ower Wil nut Creek.

QU 3 contains four significant surface water inpoundnents: Geat Western Reservoir,
Standl ey Lake, Mower Reservoir and Wonan Creek Reservoir. QGeat Western Reservoir

is a 3,200 acre-foot capacity reservoir, |located about 1/2 mle east of the RFETS east
boundary. It was originally constructed as an irrigation supply reservoir, but which now
serves as one of the prinmary drinking water supplies for the Gty of Broonfield. The
primary source of water to G eat Western Reservoir is fromCear Creek, delivered via the
Church Ditch.

The Great Western Reservoir Replacenent Project was begun in 1991 by the Cty of
Broonfield, and is being funded primarily through a DCE grant. This Project will provide
an alternate water supply (fromthe Wndy Gap Project) for the Gty of Broonfield, as well
as transmssion and treatnent facilities for the new water supply. Wth the conpletion of
this Project, expected by the end of 1997, Great Western Reservoir will no | onger be used
as a drinking water supply, and is expected to revert to its original use as an irrigation
supply reservoir.

Standl ey Lake is a 43,000 acre-foot reservoir which supplies drinking water to the Gties of
West mi nster, Northglenn, Thornton and Federal Heights as well as irrigation water.

Standl ey Lake is |ocated about 2 niles southeast of the RFETS eastern boundary. Its
primary source of water is also fromdear Creek, delivered via the Farmers' H ghline

Canal, Oroke Canal and the Church Ditch.

Mower Reservoir is a relatively snmall (about 45 acre-feet) agricultural reservoir |ocated
between Standl ey Lake and Great Western Reservoir, about 1,400 feet east of the RFETS
east boundary. Mower Reservoir is fed by Mower Ditch, which transports water from

Wnman Creek froma point within the RFETS boundary. Mwer Reservoir was privately

owned until Decenber 1995, when it was purchased by the Cty of Westmnister. This
purchase was funded by DCE as a Suppl enental Environmental Project (SEP) pursuant to

the Tolling Agreenent, which was appended to the IAG The Tolling Agreenent allowed

DCE to fund SEP's in lieu of penalties for violations of the | AG

Wonman Creek Reservoir is an 850-acre-foot detention reservoir that captures and hol ds
Wonman Creek flows until they are punped to the Wal nut Creek drai nage downstream of

Great Western Reservoir. The purpose of Wnan Creek Reservoir is to capture any

contam nated water that mght | eave RFETS via Wnan Oreek. Wnan Creek Reservoir

is designed to capture flows up to the anticipated 100-year flood on Wonan Creek, and is
conpartnmental ized so as to allow for the sequential capture, testing and rel ease of water
from Wnman Creek.

Terrestrial and Aquatic Ecol ogy

QU 3's terrestrial ecology has been extensively altered by human activity, especially
grazing, agriculture and construction, such that essentially no undi sturbed areas renain.
The dom nant plant comunity is short-to-md-grass prairie that has been noderately to
heavily grazed. Along the drainages in QU 3 are sparse stands of cottonwoods, nesic

grassl ands and occasi onal wetlands al ong sone stream bottons. Mwer Reservoir and the
ditch leading to it contain the nost well-devel oped stands of riparian vegetation in the QU
3 study area.

Despite the dissected habitat, a variety of aninmals reside in, or wander through, QU 3.
Not abl e residents include bull snakes, rattlesnakes, a variety of hawks, black-tailed
prairie dogs, coyote and nule deer. Bald eagles are locally comon around Standl ey Lake,
especially in winter, and a breeding pair there fledged one young in the spring of 1996.

The Prebl e's neadow j unpi ng nouse (Zapus hudsonius preblei) is a species that occurs in

several streamdrai nages at RFETS, and which is a candidate for listing as an Endangered
Speci es under the Endangered Species Act. Sone narginal habitat for this nouse has been
identified in QU 3, along the drai nages and around the reservoirs. DCE has not conducted



any trapping to specifically confirmor deny the presence of Preble's neadow junping
nmouse in QU 3. Trappi ng conducted by Jefferson County Qpen Space failed to find the
nmouse in QU 3 east of RFETS, however.

There are both lotic and lentic aquatic habitats in QU 3. The biotic comunity in streans is
limted to a few, opportunistic species because of low, highly variable streamflows. O
the reservoirs in QU 3, Geat Wstern has the | east diverse fish assenbl age, consisting
primarily of carp, suckers and m nnows. Mower Reservoir is stocked with snall nmouth

bass. Standley Lake is open for recreation and contains a variety of stocked gane fish

i ncluding rainbow trout, walleye, catfish and yellow perch. Mower Reservoir is the only

one of the three with substantial anounts of emergent and subnerged aquatic vegetation

Wonman Creek Reservoir has been designed and will be operated to di scourage the

establ i shnment of fish populations or any other type of aquatic comunity.

Popul ati on and Land Use

Over 2.2 million people live within a 60-nmile radius of Rocky Flats. The QU 3 RFI/Rl

Report estinmated that, in 1994, approxinately 10,800 people lived within a five-mle radius
of RFETS. Mbst of these people lived in subdivisions |ocated either in Broonfield or in
West mi nster, especially northeast, east and south of Standley Lake. The nearest school to
RFETS is Wtt Elenentary School, about 2.7 mles to the east. The popul ati on near

RFETS is projected to increase substantially in comng years, with nearly 18,000 persons
expected to live within five mles of RFETS in 2005 and about 24, 000 persons expected to
live in that area by the year 2015

Land use in QU 3 imedi ately east of RFETS, covering nost of the |ands around and

between Great Western Reservoir and Standl ey Lake is open space. The use of these | ands
is controlled through zoning restrictions and perpetual |and use restrictions contained in
existing Gty of Broonfield and Gty of Wstm nster deeds of ownership. These
restrictions make the devel opment of these lands for residential or commercial use very
unlikely. These lands include the | and which was the subject of the 1975 lawsuit and 1984
settlenent agreenent, and the portions of |IHSS 199 which exhibit the highest soi
concentrations of radionuclides in QU 3.

Eastward, beyond the open space |ands imediately to the east of RFETS, commercial and
recreational devel opnment continues to take place at Interlocken, north of the Jefferson
County Airport. Further commercial devel opnent is anticipated south of the airport, and
i medi ately south of RFETS at Jefferson Center Properties. Continued suburban

expansion is also anticipated in the area south and sout heast of RFETS, prinmarily around
Standl ey Lake, and in western Arvada al ong the 64th Street corridor

The Nature and Extent of Contam nation in QU 3
Cont am nants of Concern

The RFI/ Rl eval uated sanpling data in QU 3. Based on these data, DCE, EPA and

CDPHE sel ected Contam nants of Concern (COCs) for QU 3. COCs are those chemcals

that may contribute significantly to human health risks and which in turn were fully
evaluated in the Hunman Health R sk Assessnent in the RFI/R Report. COC s were

sel ected according to the toxicity of a given chemcal, the frequency of detection in the
sanpling, a prelimnary screening of the risk posed by the chem cal and conpari sons of
concentrations in QU 3 to background concentrations (Background soil and sedi nent
concentrati ons were determned using data fromthe Rock Creek Drainage. Reservoir and
stream sedi ments are not directly conparable to one another, owing to the differences in
flow regi nes. However, a study conducted by DCE in 1994 to determ ne regi ona

background concentrations of heavy netals and radi onuclides denonstrated that
concentrations of these substances in the Rock Creek sanples were representative of
background, and that their use for conparison purposes was appropriate.). OCOC s were
sel ected by I HSS and by individual environnental mediumw thin each IHSS. Pl utonium
239/-240 and anericium241 in soil in IHSS 199, and pl utoni um 239/-240 in surface
sedinent in Geat Western Reservoir |IHSS 200) are the only COC s identified for QU 3

Soils in QU 3 (IHSS 199)



Three data sets were used in the RFI/R Report to define the nature and extent of hazardous
substances in surface soil in IHSS 199. These were the RFI/R data set (144 sanples
collected from61l ten-acre plots in QU 3), the Renedy Lands data set (47 surface soil
sanples collected fromtilled and untilled portions of the Renedy Lands east of RFETS),
and the Rock Oreek data set. The Rock Creek data set was used to determ ne background
concentrations of plutoniumand anericium agai nst which the other soil data sets were
conpared. Surface soils in QU 3 were not anal yzed for other hazardous substances in QU
3, including berylliumand heavy netals. Surface soil sanpling for berylliumand heavy
nmetals in QU 2, imediately upwi nd of QU 3, showed that no netals were present there at
| evel s above background, |eading to the conclusion that additional sanpling in QU 3 was
not warranted.

The Rock Creek data set indicated that upper-bound background val ues (the nean plus two
standard devi ations) were 0.09 picoCuries per gram (pG/g) for plutonium239/-240 and
0.04 pG/g for anmericium241. Based on these results, 19 of the 61 sanples in the RFI/R
data set and all of the surface soil sanples in the Renedy Lands data set had | evels of
pl ut oni um 239/ -240 and/ or anericium 241 that were above background | evels. The

hi ghest surface soil level for plutonium239/-240 (6.468 pC/g) was recorded in sanple
ULA fromthe renedy |ands data set. Sanple ULA was taken froma location

approximately 1,800 feet east of the RFETS east gate, and about 1,500 feet south of the
western end of Great Western Reservoir. The highest value of americium241 (0.52 pC/g)
occurred in sanple plot PT14192, |ocated across Indiana Street fromthe RFETS east gate.
The arithnetic mean of all values in both the RFI/R data set and the Renedy Lands data set
is 0.057 pG/g for plutonium239/-240 and 0.017 pC /g for anericiunm 241.

The RFI/Rl report also included a nore conprehensive apprai sal of the source, extent and
di stribution of plutonium239/-240 and arericium 241 at and around RFETS. This

appr ai sal consi dered nunerous surface soil data sets collected by a nunber of researchers
on and off RFETS. About 750 surface soil sanple points were available to researchers

who used statistical techniques to plot isopleths of plutonium239/240 and anerici um 241
soil concentrations in QU 3. This analysis indicated the presence of a plune of el evated
concentrations of plutoniumand anericiumin soils extending directly east of the 903 Pad at
RFETS, eastward past the RFETS east gate. The analysis also indicates that soil |evels
drop quickly east of RFETS, and return to background two to three mles east of the

RFETS property boundary. Finally, this analysis suggests that w ndbl own di spersal of
contam nants fromthe 903 Pad is the primary source of plutoniumand anericiumin

surface soils in QU 3.

To determne the nature and extent of hazardous substances in subsurface soils in QU 3,
the RFI/R included excavati on and sanpling of eleven trenches, prinarily |ocated

i medi atel y east of the RFETS boundary. |In each trench, ten soil sanples were collected
along a profile 96 centineters deep. |In all cases, nmaxi mum pl utoni umand americi um

| evel s occurred at the soil surface (to 3 cmdeep), and decreased rapidly with depth. The
arithnetic means for both plutoniumand anericiumin soils below 10 cm deep were | ess

than cal cul at ed background concentrati ons.

Sedinents in Geat Wstern Reservoir (IHSS 200), Standley Lake (IHSS 201) and Mower
Reservoir (IHSS 202)

The RFI/ R gathered data from 120 sanpl es of surface sedinents in the reservoirs and
streans in QU 3 as well as 155 subsurface sedi ment sanples fromthe reservoirs.
Additionally, the RFI/Rl included data from 114 sedi ment sanpl es gathered from Standl ey
Lake and Great Western Reservoir in 1983 and 1984. Surface and subsurface reservoir

sedi nents were anal yzed for heavy netals and radi ol ogi cal paraneters, and sedinents from
Mower Reservoir were additionally anal yzed for volatile organi c conpounds. These data
were conpared to background val ues for stream sedinents. This conparison concl uded

that plutoniumwas the only hazardous substance in reservoir sedinments that was el evated
above background val ues, and that levels of plutoniumwere elevated in at |east sone
sedi nent sanples fromall three reservoirs.

Concentrations of plutoniumin surface sedinents were highest in Geat Wstern
Reservoir, reaching 3.3 pCG /g, and averaging 0.27 pC/g. Plutoniumlevels in Standl ey
Lake peaked at 0.55 pG /g, and averaged 0.03 pG/g. The nmaxi mum pl utoni umvalue in



Mower Reservoir was 0.49 pCG/g, with an average of 0.291 pG/g.

I n subsurface sedinents, plutonium concentrations were again highest in Geat Wstern
Reservoir, reaching a maximumof 4.3 pG/g at a sedi nent depth of approximately 18

i nches. This sanple was taken at the deepest portion of the reservoir, just west of the dam
at a maxi rumwater depth of about 40 feet. A sanple taken at this spot during the 1983-
1984 sanpling had a plutoniumactivity of 5.3 pG/g, also at a depth of about 18 inches.
The maxi mum pl utoni um val ue in Standl ey Lake subsurface sedinents was 0.38 pG/g at a

sedi nent depth of about 18 inches, and the naxi mum pl utoni umval ue in Mower Reservoir
subsurface sedinents was 1.11 pG/g at a depth of about 6 inches.

The RFI/R Report concludes that waterborne transport from RFETS was the nost |ikely

nmeans of plutoniumdeposition to Geat Western Reservoir sedinents, while aeolian

transport was the nost significant pathway for contam nants to sedinents in Mower

Reservoir and Standl ey Lake. Conparing data gathered during the RFI/Rl in 1992, to data
gathered in 1983 and 1984, the RFI/Rl report finds that, in general, plutonium
concentrations in sedinents decreased from 10 to 30 per cent in simlar locations. The two
data sets exhibit strongly simlar vertical plutoniumprofiles, however, indicating that
vertical mgration of plutoniumin reservoir sedinents is not occurring.

Plutoniumis retained as a COC only in surface sedinents in Geat Wstern Reservoir

because of the reservoir's somewhat uncertain future in light of the immnent conpletion of
the Great Western Reservoir Replacenent Project. Thus, the RFI/R's Human Heal th Ri sk
Assessnent considers a residential scenario for Geat Western Reservoir in the unlikely
event that the reservoir is drained at sone future time and the land is rel eased for

bui | ding residences. Such a scenario is not considered likely for either Standl ey Lake or
Mower Reservoir, which in any event have | ower plutoni umsediment activities than G eat
Western Reservoir.

O her Environnental Media: Surface Water, Goundwater and Air

As nentioned previously, the only environnental nedia for which COC s were identified
in QU 3 were surface soils and Geat Western Reservoir surface sedinents. However, the
RFI/ R gathered and considered a substantial anount of data from other environnental
data, including surface water, groundwater and air.

Surface water sanpling concentrated on the three reservoirs in QU 3 and included sanpling
for radionuclides, netals, major ions, pesticides and volatile organic conpounds (the latter
bei ng sanpled only in Mower Reservoir). Fifteen sanples were collected during the

RFI/R from Great Western Reservoir, fourteen sanples were collected from Standl ey

Lake, and thirteen sanples were collected from Mower Reservoir; sanples were collected
fromJuly to Cctober 1992. Al constituents in all reservoirs were either wthin background
level s or were not detected. The nean plutoniumactivities for surface water in Geat
Western Reservoir, Standl ey Lake and Mower Reservoir were 0.002, 0.002 and 0. 005

pG /1, respectively. Maxi numobserved plutoniumvalues for Great Wstern Reservoir and
Standl ey Lake were 0.005 and 0.009 pG/l; the highest surface water activity for plutonium
was observed in Mower Reservoir, at 0.03 pG/I. Al plutoniumactivities recorded during
the RFI/R were |less than site-specific standards set by the Col orado Water Quality Control
Commission (0.03 pCG /I for Geat Wstern Reservoir and Standl ey Lake, and 0.15 pG /I

for Mower Reservoir).

Two groundwater wells were installed during the RFI/RI, one downstream of G eat

Western reservoir and one downstream of Standl ey Lake. These wells eval uated the

potential interactions between reservoirs and downgradi ent groundwater. The only
radi ol ogi cal constituents that exceeded the maxi mum background val ues were urani um 235

and urani um 238 in individual sanples in the well downgradi ent of Standley Lake.

However, the mean values for these and all other radionuclides in both wells were | ess than
t he upper-bound nean background val ues (that is, the 95% upper confidence |evel, based

upon the arithrmetic mean of the data).

Groundwat er was not extensively nonitored in QU 3, apart fromthe two af orenmenti oned
well's. Extensive groundwater nonitoring at RFETS, including alluvial wells at the site
boundary, has shown that hazardous substances are not migrating off site via shallow



groundwater. The Upper Laram e Fornmati on, which underlies RFETS, is sufficiently

i nper neabl e and robust so as to provide protection for the regional Larame-Fox Hlls
Aqui fer. Thus, no nechanismfor the off site transport of hazardous substances via the
regi onal aquifer exists.

The eval uations of inhalation risk fromplutoniumin the RFI/R report were perforned

using data fromthe Radi oactive Air Mnitoring Program (RAAMP), and yielded a risk of
approximately 1 x 10-6. However, data fromthe RAAMP were found to have great
uncertainties associated with them owing to the detection limt of the sanplers being used
Theref ore, RAAMP data were supplenented with ultra-high volune air sanplers, which
decreased detection limts and the uncertainties encountered in RAAMP sanplers. Utra-
hi gh vol une sanpling yiel ded average results for plutoniumthat were approximately 100
tines |lower than those provided by the RAAVP sanpling (1.9 picoCuries of plutonium per
cubic neter of air, on average). Wnd tunnel studies were also perforned to determ ne the
potential for resuspension of particulates in QU 3. The RFI/R Report concluded that, over
the vast majority of QU 3 (that is, undisturbed terrestrial areas), resuspension of
particulates fromsurficial soils and sedinments is limted and occurs only rarely. A higher
potential for resuspension was observed at disturbed, unvegetated sites such as reservoir
shorel i nes

Cont am nant Fate and Transport

The properties of plutoniumand anericium the two COC s identified for QU 3, are such

that physical, rather than chemical or biotic, factors predom nate in determ ning nethods of
transport and the ultinmate fate of these two contam nants. The physical factors that have
in the past and which continue to determne the distribution of plutoniumand anericiumin
QJ 3 are:

1) Adsorption -- the binding of the contam nant to particul ates, often clays, caused
by electrical attraction at the nol ecular |l evel, which often results in reduction in
environmental nobility;

2) Waterborne transport -- the novenent of particles and any associ at ed
contam nants by nmoving water (fluvial processes), and their subsequent re-
deposition in reservoirs (through | acustrine processes); and

3) Wndborne transport -- the dislodging, transport and subsequent deposition of
particles and associ ated contam nants during hi gh w nds.

Pl utonium and anericiumin general do not manifest chem cal behavior in the environnent

that influences their transport or fate. Simlarly, there is no known biotic nechani smthat
woul d serve to concentrate plutoniumor anericiumin |living organi sns, nor do
concentrations of these elenents increase at higher l|evels of the food chain.

In soils and in surface waters in QU 3 and el sewhere where there are oxidizing conditions
plutoniumis present as pl utoni um dioxide colloids, which are in turn strongly adsorbed
onto clay particles. Strongly reducing environnments (those with little or no free oxygen)
may | essen the affinity of plutoniumfor clay particles, but the RFI/R report concl uded
that this does not significantly affect the nobility of plutoniumin OQJ 3. Basic
conditions, above a pH of 9, may also increase the solubility of plutonium but these
conditions were not encountered in QU 3.

Wat erborne particulate transport was nost significant in QU 3 in transporting sedi nents
fromponds in the Wal nut Creek drainage to Great Wstern Reservoir. Waterborne
transport nmay have al so been responsible for novenent of sone plutoniumfromsoils at
RFETS and in QU 3 into the drainages and thence to the three reservoirs. Once in the
reservoirs, particles containing plutoniumsettled out and were deposited in reservoir
sedinents. There is believed to be no nmechanismfor transport of plutoniumis surface
wat er downstream of the reservoirs in QU 3, based upon stream sedi ment sanpl es taken
fromWal nut O eek downstream of Great Western Reservoir, and fromBig Dry Creek
downstream of Standl ey Lake

As nentioned previously, airborne transport of particulates fromthe 903 Pad at RFETS



was the nost likely source of plutoniumdeposition onto surface soils in QU 3, and was
probably a source for radionuclides in reservoir sedinments as well. Since plutoni umshows
an affinity for fine particles such as clays, the particles that are nost likely to be
transported by wind are likely to contain el evated plutoniumlevels as conpared to the soi
itself.

Summary O Site Risks
Human Heal th Ri sk Assessnent

Fol l owi ng the selection of COC s the RFI/R Report evaluated the risks posed by these
contamnants in the Human Health Ri sk Assessnent (HHRA), one portion of the Report's
Basel i ne Ri sk Assessnent. The HHRA cal cul ated the exposure to COC s under various
scenari os, considered the potential toxic effects of the COC s, and then cal cul ated the

ri sks posed by the COC's in QU 3 under each exposure scenario. Risks were then reported as
the probability of an individual devel oping cancer as a result of exposure to QU 3

contam nation under one of the scenarios that were eval uated

The two scenarios eval uated were recreational and residential exposure. The recreational
exposure antici pates occasional recreational use of the area (hiking, biking, picnicking,
etc.), and assunes that an individual nmay be exposed to QU 3 contam nants through

i ngestion and inhalation of soils and through external radiation. The residential exposure
scenari o assunes exposure pathways through the ingestion of vegetables, mlk, and neat

rai sed on the contam nated property, as well as through soil ingestion and inhalation, and
through external radiation. The residential scenario results in higher contam nant
exposures, and thus higher calculated risks, than the recreational scenario, primarily due
to the nmuch greater exposure tines in the residential scenario.

The residential exposure scenario was applied to plutoniumand anericiumin surface soils
(IHSS 199) and to plutoniumin sedinents in Geat Western Reservoir (IHSS 200). In

IHSS 199, it was assuned that current deed restrictions on property held by Broonfield

and Westminster would be lifted, allowing for residential developnment. In IHSS 200, it
was assured that Great Western Reservoir woul d be drai ned and subsequently used for

resi dential devel opment. While both scenarios are considered unlikely, they were eval uat ed
because of the long half-lives of the contam nants involved, the uncertainties surroundi ng
| and use pl anni ng assunptions far into the future, and because of concerns expressed by

| ocal communities. Both scenarios calculated risks associated with reasonabl e maxi mum
exposures, a set of assunptions that naximzes the individual's presunmed exposure to the
contam nant, as well as central tendency, a set of assunptions believed to be nore
representative of the exposures that would be incurred by the average person

For 1 HSS 199, risks fromboth plutoniumand arericiumwere cal cul ated and were

assuned to be additive. For IHSS 200, only the risks associated with plutoni umwere

cal cul ated, as plutoniumwas the only COC there. In both IHSS s, the highest contam nant
concentration(s) was used in risk calculations. The RFI/R Report also calculated radiation
doses that woul d be expected as a result of the recreational and residential scenarios
descri bed above.

Excess lifetime cancer risk (that is, the increnental additional cancer risk that is
incurred through exposure to COCs at QU 3 or any other contam nated site) is cal culated by
mul tiplying the average daily chemical intake over a lifetine of exposure by the

contam nant's individual slope factor. For radionuclides, slope factors are the average
risk per unit intake or exposure for an individual in a stationary population with nortality
rates typical of those in the United States in 1970. EPA guidelines indicate that excess
lifetine cancer risks which are within or below the one in ten thousand (1 x 10-4) to one in
one million (1 x 10-6) range are consi dered protective of human health

For 1 HSS 199, the highest cal cul ated excess cancer risk, assum ng reasonabl e nmaxi mum
exposures (RVE) under a residential exposure was three in one million (3 x 10-6). Using
central tendency, the risk under a residential exposure scenario was two in ten mllion (2 x
10-7). For the recreational exposure, the excess cancer risk was five in one hundred
mllion (5 x 10-8) using the RVE, and three in one billion (3 x 10-9) using centra

t endency.



For |1 HSS 200, the highest cal cul ated excess cancer risk enploying RVE and the residentia
exposure was nine inten mllion (9 x 10-7); the corresponding risk using central tendency
was six in one hundred mllion (6 x 10-8). Using the recreational scenario, the highest
risk using RVE was one in one hundred mllion (1 x 10-8), and the risk using centra
tendency was eight in ten billion (8 x 10-10).

The hi ghest cal cul ated radi ati on doses for IHSS s 199 and 200 occurred usi ng the RVE
assunming a residential exposure scenario. The highest Total Effective Dose Equival ent
(TEDE, which incorporates both internal and external radiation dose) for IHSS 199 for an
adult was 0.12 mlliremper year (nreniyr); the corresponding TEDE for IHSS 200 is

.0065 nremyr. These cal cul ated doses can be conpared with those recently adopted as
part of the RFCA Soil Action Levels Framework, which specifies an action be taken at
RFETS at a soil radiation dose level in excess of 85 nremyear. The doses cal cul ated from
pl ut oni um 239/ 240 and anericium?241 in QU 3 can al so be conpared to those received
fromnatural background (including radon and cosnmic rays) and man-made sources (such

as nedical x-rays). The average radiation dose in the US. is estinmated to be about 300
nrem yr, while the average dose in Col orado nmay be as nmuch as 700 nrenmiyr, owing to

the state's higher altitude and rel ati ve abundance of naturally occurring radionuclides.

As part of the Baseline Ri sk Assessnent, a qualitative analysis of uncertainties was
perforned. Some of the uncertainties inherent in the Baseline R sk Assessnent are as
fol |l ows:

. Envi ronnental sanpling in QU 3 may not have accurately characterized the
anmounts or distribution of hazardous substances in QU 3, which could lead to either
an overestimation or an underestination of risk posed by these substances

. The degree to which exposure nodels fully reflect the activities and processes that
may |lead to contact w th hazardous substances in environnental nedia cannot be fully
estimated, and this may | ead to an overestinmation or an underestimati on of risk

. Speci fic | and use assunptions, including devel opnment of the area now occupied
by Great Western Reservoir, residential devel opnent of the Renedy Lands wi thin | HSS
199, and reliance on honegrown neat, mlk and vegetables by future residents within
QU 3 nmay not take place. This would serve to overestimate the exposure to hazardous
substances in QU 3, and thereby overestinmate risk.

. No | oss of hazardous substances due to | eaching or erosion was considered
Since these processes would | ower the concentrations of these substances, this would
lead to an overestimation of risk

. Basi ¢ uncertainties exist when applying risk factors to radi ati on dose or
radi onucl i de uptake. These uncertainties relate to the nodel used for determ ning
the health effects of radiati on exposure, which are based on average risk per unit

intake for an individual. These uncertainties could overestinmate or underestimate
risk.
. A final source of uncertainty is the extrapolation of risks from high doses of

radi ati on (for exanple, those sustained by atom c bonb survivors or urani umm ners)
to nuch | ower doses, such as those calculated for QU 3. This uncertainty could
overestimate or underestimate risk

DCE submitted the RFI/R Report to the Agency for Toxi ¢ Substances and D sease

Regi stry (ATSDR), a part of the federal Center for Disease Control, for the purposes of
obtaining a Health Consultation. The purpose of the Health Consultation was to obtain an
i ndependent eval uation as to whether COC s had been adequately identified in QU 3, the

ri sks to human health posed by rel eases of hazardous substances in QU 3, and whether the
proposal for no renedial action in QU 3 was appropriate considering these risks. The
ATSDR concl uded that the COC sel ection process was based on reasonabl e assunpti ons

and that none of the constituents present in QU 3 posed public health concerns. Further
the ATSDR Health Consultation stated that no additional activities are needed in QU 3 in
order to ensure the public's health



Ecol ogi cal Ri sk Assessnent

The Ecol ogi cal Ri sk Assessnent (ERA) portion of the RFI/R Report's Baseline R sk
Assessnent consi dered plutoniumand anericiumas Potential Contam nants of Concern
(PCOC s) for soils in IHSS 199 and in sedinents of all three reservoirs. The ERA

i ncluded field studies of the abundance and distribution of plants and aninals in the
aquatic and terrestrial ecosystens within QU 3, collection and analysis of tissue sanples
for radionuclides, and cal cul ation of hazard quotients using cal cul ated exposures and
literature-derived No Adverse Effect Levels. Field and | aboratory work showed no

i ndi cations of adverse effects from plutoniumor anericiumon the ecology of QU 3. The
hi ghest cal cul ated hazard quotient for QU 3 was 0.02, for plutoniumin Geat Wstern
Reservoir sedinments. Hazard quotients of less than 1.0 indicate no potential adverse
ecol ogi cal effects.

Concl usi ons

The excess cancer risks calculated in the HHRA portion of the RFI/R Report, resulting
fromexposure to COCs in QJ 3, are all within or well bel ow the EPA gui dance for
protection of human health. Radiation exposures calculated for QU 3 resulting from
contam nation there were extrenely small as conpared with both the soil action |levels
negoti ated for RFETS, and as conpared with average background radi ati on doses. The
ERA portion of the RFI/R Report found no actual or predicted adverse effect on QU 3's
ecology as a result of the contami nation there.

Conditions in QU 3 pose no unacceptable or significant risks to human health or the
environnent; future unacceptable or significant exposures will not occur there as a result
of past contami nation. DCE concludes, therefore, that no action is necessary in QU 3 for
the protection of human health or the environnent.

| npl enentation of the no action renedy will not result in any irreversible danage to
natural resources. Wtlands will not be injured; flood elevations will not be affected,
groundwater will not be affected; and no pernanent displacenment or loss of wildlife will
occur frominplenentation of the selected renedy. Low |levels of hazardous substances will
remain in soils and reservoir sedinents in QU 3, but at concentrations so | ow that they
pose no threat to human health and the environnent, and will not conprom se natura
resource values. 1In areas where tilling has taken place under the 1985 Settl enent
Agreenent, there has been substantial danage to the existing plant comunities. This
damage was subsequently corrected, albeit with some difficulty over the course of severa
years.

Expl anation of Significant Changes

DCE rel eased the Proposed Plan for QU 3 for public coment on August 7, 1996, and

held a public hearing on the Proposed Plan on Septenber 18, 1996. The Proposed Pl an
identified no action as the preferred renedial alternative. DCE reviewed a witten
coments received during the public comrent period, and verbal comments received at the
public hearing. Follow ng review of these comments, DCE determ ned that no significant
changes to the remedy, as originally identified in the Proposed Plan, were necessary.



RESPONSI VENESS SUMVARY
Qvervi ew

DCE rel eased the QU 3 Proposed Plan for public review and comment on August 7, 1996
and the commrent period extended through Cctober 11, 1996. DCE held a public hearing
on the QU 3 Proposed Pl an on Septenber 18, 1996, at which oral and witten comrents
were solicited. This Responsiveness Summary provides a sunmary of DCE responses to
public comrents received during the comment period. DCE considered all comments
received in the final selection of the remedial alternative for QU 3.

The foll owi ng responsi veness summary identifies commentors and their affiliation, if any.
Verbati m conments appear in quotes; coments that have been paraphrased or summari zed
are so noted.

Comment s Recei ved During the Public Comrent Period and DOE
Responses

Commentor #1: M. Tom Settle, Gty of Westmnster, Col orado

Comment #1: "Westminster feels it is prenmature to cone to a final decision and closure on
this area. It is our belief that the possibility remains for contami nation to nove off-site
during the cleanup process within the site boundaries. W suggest that this process be held
open or allowed to be re-visited at sone point in the future, after all cleanup is done. It
makes sense to us that cl eanup decisions be nade starting with the worst areas and then
novi ng outward to ensure that the overall cleanup is nost effective.”

Response to Comment #1: DCE disagrees that issuance of a no-action CADYROD i s

premature, given the extensive investigations into conditions in QU 3 and the assessnent of
the risks posed by historic rel eases of hazardous substances. The RFI/R Report and the
CAD ROD for QU 3, however, deal only with past rel eases of hazardous substances, and

not the potential for future releases by activities at RFETS. DCE recognizes that there is
a possibility, however slight, of the off-site rel ease of hazardous substances during
cleanup or other site activities. 1In such a situation, DCE would respond according to its
obl i gations under the RFCA and according to the statutory mandates contained in CERCLA. DCE
is obligated by Federal and State |law and by | egal ly binding agreenents to naintain an
environnmental nonitoring systemdesigned to detect and hel p avoid any such releases. In
addition, cleanup projects at RFETS will incorporate project-specific environnmenta
nonitoring as appropriate, and plans for these projects will be available for public review
and coment .

Wth regard to the suggestion that the process be allowed to be revisited following the
conpletion of all cleanup, DOE intends to issues a Sitew de CAD ROD fol | owi ng

conpletion of Site cleanup. Among other issues, this docunment is intended to address any
continuing risks posed by the Site to the off-site environnent follow ng cl eanup

DCE does not disagree that it nakes sense to pursue the cleanup of the nost highly

contam nated areas at RFETS first. DOE, in consultation with EPA and CDPHE, has

devel oped a priority listing of all IHSS s at RFETS, with the intent to hel p guide cleanup
pl anni ng and project selection. Qher factors, including budget, IHSS accessibility and the
ability to conbine simlar projects also affect the sel ection and sequenci ng of cleanup
projects at RFETS. DCE has chosen to pursue a CADYRCD for QU 3 at this tine because

the data in the RFI/R Report support one, and because DCE is obligated to share its
findings on QU 3 with the public, and to act on these findings.

Comment #2: "An inportant part of the entire cleanup process is establishing the standards
by which the decisions are nade. The U. S. Environnental Protection Agency (EPA) is in

the process of establishing a nationw de soils standard. Since the QU 3 areas air, entirely
separated fromthe plant site, we would urge the application of the new final standard to
the QU 3 evaluation process to reinforce to the public that the decisions are appropriate
The final QU 3 Record of Decision (ROD) would have to be delayed in order to accommpdate
this request. An alternative would be to specify in the ROD that there should be a review
of the QU 3 findings based on the new standard when it is pronul gated by EPA "



Response to Comment #2: The decision to undertake no action at QU 3 was nade based

upon an extensive evaluation of the data generated by the RFI/R, the identified

Contam nants of Concern, and the risks posed by past rel eases of hazardous substances in
QU 3. DCE does not believe that it is necessary to delay a CADYROD for QU 3 in order to
awai t pronul gation of a nationw de soils standard for radi onuclides. However, DCE is

m ndful that a nationw de soils standard, had one been avail abl e, woul d have been an

i nportant consideration in the QU 3 CADY ROD process. Therefore, the QU 3 CAD RCD

will be re-exam ned at such tine as a nationw de soils standard for plutoni um and/or
armericiumis pronmul gated for consistency with such a standard, or on a five-year basis,
consistent with CERCLA Section 121. This will be noted in the QU 3 CAD ROD

Decl arati on.

Comment #3: "In regards to Standley Lake, it is our opinion that the sanpling of the
reservoir was not done adequately to truly characterize the potential effects of the
radi ol ogi cal contam nants whi ch have been deposited there. There are still unanswered

questions as to the quantity of Plutoniumor U aniumconstituents which nay be rel eased
into the water columm during periods of oxygen deficiency at the bottomof the reservoir.
These periods can occur tw ce per year in Standl ey Lake and can be quite severe, both in
oxygen levels and duration. The reduction of other netals back into the water columm has
al ready been well docunented. Sinmilar problens in Pond G2 have been discussed in

public neetings at various times in the past."

Response to Comment #3: The sanpling of surface water in Standl ey Lake did not detect

pl utoniumor uraniumin the water columm at concentrations that would be indicative of the
renobi |l i zati on of these contami nants as a result of reducing conditions at or near the
bottom of Standl ey Lake. The RFI/R Report concludes that, even under reducing conditions
the adsorption of plutoniumonto clay particles is not fully reversible. In addition to the
water sanpling results referenced in the RFI/R Report, nmonthly sanpling of these
constituents in Standl ey Lake confirns their continued presence at very low |l evels
consistently below site-specific water quality standard pronul gated by the Col orado Water
Quality Control Conmission. Wile Standl ey Lake may experience regul ar periods of oxygen
deficiency at depth, DCE believes that the large body of water quality data avail able from
Standl ey Lake does not support the hypothesis that urani umor plutoniumare being
renobilized fromsedi nents in quantities that pose any concern to hunman health or the

envi ronment .

Commentor #2: M. TimHoleman, Gty of Broonfield (note: the follow ng are responses
to witten comments submtted by M. Hol enan on behal f of the Cty)

Comment #1: "In light of DOE s use of conservative health risk scenarios and the risk
associated with draining and dredging the reservoir, Broonfield believes that |eaving the
sedi ments untouched in the short-termis consistent with its short-termfuture use of the
reservoir as a water reuse facility."

Response to Comment #1: DCE did not specifically evaluate a scenario in which G eat
Western Reservoir would be used for water reuse, as such a plan had not been devel oped at
the tinme that the RFI/RI Report was being witten. DOE did strive to enploy the nost
conservative foreseeabl e use scenarios in evaluating the risks posed by Geat Wstern
reservoir sediment contam nation. DOCE cannot comment specifically on Broonfield' s

plans for future reservoir uses. The RFI/R Report considered that G eat Wstern
Reservoir would be retained as a drinking water source. Even under this conservative
scenari o, no constituents were identified as Contam nants of Concern, because of the |ow
concentrations of hazardous substances found in the waters of Great Wstern Reservoir

and the correspondingly | ow risks posed by these substances.

Comment #2: "Broonfield is not satisfied that |eaving residual plutoniumin the sedinent,
particularly the shoreline sedinent, is an appropriate long-termsolution. Regular review
of sedi ment contamination |evels and renedial alternatives should be a condition of a
no-action alternative."

Response to Comment #2: DCE believes that |eaving contam nated sedinents in place in
Great Western Reservoir is not inconsistent with any future use scenario because of the | ow



ri sks that these sedi nents have been cal cul ated to pose. Therefore, that review of renedia
alternatives is not appropriate. The undertaking of any renediation is not supported by the
findings of the RFI/R Report. However, DCE believes that it is appropriate to re-exani ne

a no action alternative for QU 3 at such tine as a national standard for radioactive soi
contamnation is promulgated by the EPA. If a nationwi de standard is set such that

renedi ation would be required in QU 3, the feasibility of various renedial alternatives
woul d be exam ned at that tine.

Comment #3: "Broonfield believes that additional feasibility research into alternatives to
'no action' should be conducted. For instance, are there cost effective ways to renove 'hot
spots' in the bottomof the reservoir, on the shoreline, and on the hillside? In the
absence of a formal feasibility under CERCLA, DCE should conduct a future revi ew of

pl utoniumhealth risk and the prospects of using innovative technology to renove even
residual quantities of plutonium- particularly along the Geat Wstern Shoreline. Wat
activities is DOE undertaking to |ocate innovative soil washing techni ques?"

Response to Comment #3: As stated earlier, based upon the results of the RFI/R Report,

the risks posed by QU 3 are so low that evaluation of renedial alternatives is unwarranted
Wth regard to health risk eval uati on, DOE has asked the Agency for Toxic Substances and

Di sease Registry (an agency of the federal Center for D sease Control) to provide DCE with
an i ndependent review of the QU 3 RFI/R Report conclusions in the formof a Health
Consultation. This Health Consultation is attached, and supports the RFI/R Report's
conclusion that no action is appropriate in QU 3. Wth regard to innovative technol ogi es
such as soil washing, to renove residual plutoniumin soils, DOE is planning to investigate
technol ogi es that woul d nmake renoval of on-site soils effective and efficient. 1In the event
that soil standards are promul gated at sone future time, and a review of the no action
alternative in this CADROD indicates that renmedial action is necessary to protect hunman
health and the environnment, the results of the on-site technol ogy selection process would be
avail able to assist in such a circunstance

Comment #4: "Future cleanup activities upstreamcould substantially alter the long-term
prospect of plutoniumloading in the Wal nut Creek Drai nage and the reservoir. DCE
shoul d conduct additional nodeling and docunentati on of the prospect for future | oading.
Ongoi ng studies regarding plutoniumnobility and transport nust be eval uated to docunent
the likelihood of mass |oading on an annual basis. Additional analysis of the plutonium
solubility will also inpact sedinent |oading issues?"

Response to Comment #4: There are no current or future plans to conduct nodeling of
future plutoniumloadings into G eat Wstern reservoir. DCE does plan, however, to
conduct nonitoring of off-site discharges to determ ne concentrations of plutoniumand
other contaminants in waters |eaving RFETS. Such nonitoring will be conducted pursuant
to the requirements of the RFCA as well as other statutory and regul atory requirenents.
DCE will al so conduct environnental nonitoring, as appropriate, in conjunction with

i ndi vi dual on-site cleanup actions

Comment #5: "Recent alterations in DOE s process water managenent program -

particularly the Interceptor Trench waters - have substantially changed the assunptions
made in the R regarding releases into Geat Western. DCE should reassess its

assunptions regardi ng downstreamrel ease in light of new budget priorities and the rel ease
of the Ten Year Plan."

Response to Comment #5: The RFI/R Report considers the risks posed by past rel eases
of hazardous substances in QU 3 and determines the need for action, if any, based upon
those risks. The RFI/R Report for QU 3 nakes no assunptions regardi ng ongoi ng
alterations to the RFETS water nanagenent program Ongoi ng wat er nmanagenent at

RFETS is governed by a nunber of statutory controls and regul atory agreenents. O
particular note is the RFETS Integrated Water Managenent Pl an, being prepared pursuant
to the RFCA. The Gty of Broonfield (along with other entities such as EPA, CDPHE, the
U S Fish and Wildlife Service and the Cities of Westmi nster, Thornton and Nort hgl enn)
has been an active participant in the devel opnent of this Plan. The RFETS Integrated
Wat er Managenent Plan will be reviewed annual ly.

Comment #6: "As DCE undertakes key CERCLA/ RCRA deci si on-naki ng processes, the



potential inpacts to the Walnut Creek Drainage and Great Western remain unclear. DCE
shoul d docurment the specific future decision-nmaking points where it will re-evaluate the
wi sdom of a 'no-action' alternative. For instance, will the final CADYROD for the entire
site include off-site QU s? Wiat is the process of a five-year review antici pated under
CERCLA? Wiat is the inpact of EPA's future pronul gation of a soil radiation standard?"

Response to Comment #6: Section 121(c) of CERCLA (42 USC 9621), which provides

for the five-year review process, states: "If the President selects a renedial action that
results in any hazardous substances, pollutants or contamnants remaining at the site, the
Presi dent shall review such renedial action no less often than each 5 years after the
initiation of such renedial action to ensure that human health and the environnment are being
protected by the renedial action being inplenented." Consistent with this Section, the QU
3 CADDROD will be reviewed in light of a soil radiation standard promnul gated at sone
future tine. |If a future standard is sufficiently stringent such that additional action at
QU 3 nay be required, DOE will evaluate such additional actions consistent with its
responsi bilities under CERCLA and the RFCA, and the action ultinmately sel ected woul d be
subject to public reviewprior to inplenmentation. The final CADYRCD for the entire site
wi Il consider the potential inpacts of on-site activities to off-site areas in reaching a
final decision.

Comment #7: "DCE shoul d denonstrate that existing | evels of residual plutoniumor
potential future releases into the soil and sedinents of the reservoir do not jeopardize the
val ue and useful ness of this inportant Gty asset."

Response to Comment #7: The RFI/R Report concludes that the risks posed by residua

| evel s of contamination in QU 3, even under very conservative use scenarios, justify taking
no action there. DCE believes that this conclusion is appropriate, well-docunented, and
protective of human health and the environment. As stated previously, the RFI/R Report
does not consider potential future rel eases of hazardous substances in QU 3

Comment #8: "How will a 'no action' level inpact the 1985 | awsuit settlenent between

| andowners and DOE, and the third party beneficiary including the Gty, regarding soils
cleanup? The Gty is not convinced that the proposed action neets the spirit and intent of
the 1985 settlenent."

Response to Comment #8: The RFI/R Report neets the spirit and intent of the 1985
settlenent by determning the risks posed by past rel eases of hazardous substances in QU
3. The RFI/R Report denobnstrates that these past rel eases pose so little risk to human
health and the environment that no renedial action is warranted.

Comment or #3, Ms. Paul a El of son-Grdi ne, Environnmental |nfornmation Network (NOTE
the following conrents were submitted as oral comments during the public hearing on
Septenber 18, 1996. They have been excerpted and summari zed fromthe public hearing
transcripts.)

Comment #1: Wth the very high winds that we have here, in excess of 100 mles per hour
our contention is that the majority of rel eases have been bl own far beyond the perineter
nmonitors and far out into the communities. So we feel that a lot of the sanpling that has
gone on too close to the Plant has not tracked past rel eases well.

Response to Comment #1: Figure 4-6A of the RFI/R Report shows concentrations of
plutoniumin surface soils at RFETS and in QU 3. This Figure uses the "Exhaustive Data
Set," that is, the data set that incorporates the findings of historic studies as well as
data collected specifically for the RFI/R Report. Figure 4-6A illustrates that the hi ghest
surface soil |evels of plutoniumoccur near the 903 Pad at RFETS, and that |evels drop
quickly and significantly to the east and south of RFETS. For the nobst part, sanples taken
two to three mles from RFETS had pl utoniumcontents that were bel ow the cal cul at ed
background levels of 0.09 pG/g. Based upon these data, DCE believes that plutonium
distribution in QU 3 soils has been well-defined. DCE also believes that there has been no
off-site release of plutoniumthat has been sufficiently large so as to warrant renedi a
action.

Comment #2: | haven't seen nuch tracking of anericium which is a daughter product of



plutonium W would like to see a nuch broader aerial gamma survey done of the whole

area, for exanple, parts of Westm nster, such as Countryside, Wal nut Creek, perhaps a
little farther out to the south of Standl ey Lake, Leyden, and northwest Arvada. W fee
that these areas have been overl ooked for decades and are the maximally exposed communities
fromthe nmajor accidents and releases at the facility.

Response to Comment #2: Figure 4-6B in the RFI/R Report shows concentrations of
armericiumin surface soils at RFETS and in QU 3. Sinilar to the plutoniumdata referred to
in the foregoing response, Figure 4-6B shows the highest concentrations of americiumin
soils near the 903 Pad at RFETS, with | evels dropping quickly east and south of there
Level s of anericiumin surface soils drop to bel ow background (cal cul ated at 0.04 pG/g)
within two to three nmles of RFETS. DCE believes that these data adequately define the
distribution of americiumin QU 3, and that additional aerial gamma surveys for anericium
are not needed. As with plutonium DOCE believes there are no off-site levels of anericium
in soils that warrant remedi al action

Comment #3: We feel that since there is still remediation to occur at the Site, in addition
to dismantling or tearing down buildings, there is still a great risk to the comunity of

m gration of contamnants off site, and that this is not well addressed in terns of
recontam nation of QU 3. This should be pursued as an alternative risk pathway workup

with respect to QU 3 RI/FS, and the final decision

Response to Comment #3: The OU 3 RFI/RI, and the CAD ROD, address only past

rel eases of hazardous substances to QU 3. RFETS has a nunber of environnental

nmonitoring and pol lution prevention prograns, which are mandated by |aw or by

enforceabl e agreenent, designed to help detect and avoid any future rel eases; these

prograns are referenced in the CADY ROD. Future renedial actions at RFETS, as well as

buil ding denolition, will incorporate project-specific environmental nonitoring that will be
designed to detect and avoid rel eases fromthese projects
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